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How Computers Are Applied To Accounting Functions
B Y WALTER H . H A N S H A W
Principal, Chicago Office
Adapted from paper presented before the Saint Louis Chapter of the
Association for Computing Machinery, Saint Louis—December 1957

H E development of the electronic computer has been hailed as
one important factor that will affect business in the latter part
of the twentieth century. A n array of equipment is available or under
development from which business can select combinations that will
aid in performing clerical tasks and solve most data-processing problems. What is still needed is a better understanding by businessmen
of the capabilities of electronic computers on the one hand, and an
understanding of business needs by engineers designing this equipment, on the other.
The businessmen often cannot appreciate the problems encountered by the systems designer nor is he particularly articulate as to
his data-processing requirements. He does not expect to need an
understanding of the complexities of computer functions. The causes
and prevention of equipment failures, the need for long periods of
programming, and other technical matters are left to the specialist
to solve.
Those concerned with equipment design and developing hardware
need to have an understanding of business problems and the business
approach to these matters in order to operate most effectively. A
greater common understanding of the over-all problems is certainly
desirable if costly trial and error is to be avoided and systems are
to be most effective.
Therefore, let us take a look at how the businessman proceeds
in applying electronic computers to accounting functions and apply
these procedures to a particular accounting function in a specific
industry. The discussion that follows is a typical approach; however,
many variations of it exist.

T

INITIATING T H E EDP

PROJECT

Recognition of the need to investigate electronic computers
generally comes from the Controller or other members of top management with data-processing requirements. In some instances it
may even come from the Chief Executive. Where this occurs, it is
often necessary for the Chief Executive to be unsold to some degree,
since he may be expecting too much from electronics.
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The decision actually to investigate electronic computers should
be made by the Chief Executive because organizational lines must
be crossed in order to utilize the full capacities of this equipment.
Accounting functions alone will seldom justify an electronic system
unless a single (preferably daily) application consumes most of the
machine time, such as premium billing in an insurance company
or customer accounting in a public utility.
Therefore, the first step in initiating the E D P project is the
appointment of an advisory or steering committee by the Chief
Executive. Since organizational lines must be crossed, the major
functions affected should be represented on this committee. This
will include production, sales, engineering, etc.
DEFINING T H E OBJECTIVES

As a rule, management, through the steering committee, outlines
the definite objectives desired from the computer installation. These
objectives may include:
• Reduction in data-processing costs
• Improvement in customer service
• Speeding up management reports
• Tightening internal controls
• Developing better use of men, material, and capital investment
Any spelled-out aims of the program will require that a deeper
study be made than if the main objective is only mechanization of
present procedures, without questioning their effectiveness for control
or other purposes. These objectives will determine to a great degree
whether the study will encompass consideration of special-purpose
machines as well as general-purpose machines. It will also be necessary to determine whether the general-purpose machines are to be
operated on-line or off-line, or both.
Managements have been known to select the manufacturer and
type of equipment without making a detailed study. The wisdom of
such a move is questionable, and it certainly represents the exception
rather than the rule at the present time.
ORGANIZING T H E E L E C T R O N I C S T E A M

Once the decision is made to investigate electronic computers
and the objectives are clearly defined, the next step is to complete the
organization of the electronic team.
The number of people and degree of organization required will
vary, depending upon the size and organization of the company and
the number and complexity of the functions selected for study.
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However, in one form or another five echelons enter into consideration.
1. Steering Committee—First, as previously mentioned, is representation of the top-executive group in the form of an advisory or
steering committee, to advise on present policy and changes as they
occur, to pass on scope, to review progress, and to provide over-all
direction to the project. This group serves to tie the program in
with top management and the heads of the line organizations to be
affected. It should also be representative of the levels in the company
that can make or readily obtain decisions.
2. Director—The
next echelon is a director of the program,
reporting to the advisory or steering committee and directing the
work of the staff or team. It is important that responsibility and
adequate authority be fixed in one position as it is not reasonable
to expect proper results when a committee reports to a committee.
3. Staff—The third echelon is the staff or team, headed by the
Director, carrying out the system studies and system development.
Staff members should devote full time to the project.
Staff size will vary from company to company and from time
to time during the project. There should always be at least two
members to assure different points of view and to provide for crosschecking, review, and discussion of the work. On a two-man staff,
one could also serve as director. Staffs sometimes run as high as
thirty members. Members of the staff are usually assigned to specific
individual projects.
The qualifications for assignment to such a staff include thorough
knowledge of the policies, procedures, and practices in the areas to
be studied. This implies selection of staff from within the company
rather than from outside. Staff employees are logically recruited
from the departments affected or audit and systems people who have
been concerned with the areas under study.
This also implies that while previous knowledge of tabulating
techniques is a plus factor, knowledge of present procedures and
operations overrides the advantages of this skill.
The personal qualifications include imagination and a logical
mind; freedom from thinking only in terms of the present system and
willingness to try anything that looks logical; native intelligence;
regard for detail; and sensitivity to people.
4. Departmental personnel—The fourth echelon is represented by
participation by departmental personnel. This paves the way for
acceptance and understanding of the final systems.
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5. Outside representation—The last echelon is made up of the
machine manufacturer's representatives and such outside consulting
assistance as desired.
DEVELOPING T H E MASTER PLAN

Once the electronics team has been selected, development of a
master plan is the next step. The master plan shows who is to do what,
and for how long, and indicates sequence and priorities.
A typical master plan provides for six major functions to be
applied to each accounting application in a scheduled span of months.
The time span in each instance depends upon the particular application and business. These six functions are:
1. Feasibility study
2. Programming
3. Equipment and accommodations
4. Personnel and training
5. Transcription of records
6. Conversion
These functions are not acted on in the sequence indicated above.
The master plan provides for scheduling the various elements of each,
in logical order.
FEASIBILITY

STUDY

The depth of a feasibility study is a matter of judgment—judgment as to how much the electronics team needs to know to have a
firm opinion and what it will take to convince the final decisionmakers. The feasibility study is organized into four steps:
1. System requirements—Prepare a written analysis of the present
methods and procedures, including flow charts of the existing system
and copies of all forms and reports used. Man-hours, machines, forms,
and costs are noted on the charts for each clerical operation. Consideration is then given to alternative methods for input, processing,
and output. From this data a set of requirements that a data-processing
system must meet is prepared for each application being studied.
It is probable at this point that the need arises for acquainting
company personnel concerning the possible forthcoming data-processing system. H o w this problem is handled will vary from company to
company. However, it is generally considered best to advise the employees, either formally or informally, rather than to keep silent.
2. Equipment—Equipment may be selected in either of two ways
and the method chosen will depend upon the individual situation. The
equipment manufacturers may be requested to review the prepared
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set of system requirements and submit written proposals setting forth
suggested methods of processing the applications. Included in the
proposals will also be the list of equipment required and the cost of
the equipment to lease as well as to purchase. The second way is for
the electronics team to study the various equipment available on the
market and decide on the type of equipment they feel will handle the
applications being studied. They will also determine the cost of the
equipment.
In selecting the equipment, such features as speed, flexibility,
capacity, ease of programming, reliability, accuracy, and preventive
maintenance must be kept uppermost in mind.
3. Processing procedures—Determine the method of processing
the applications on the equipment selected. Where the equipment
manufacturers submit written proposals, these must be reviewed to
determine whether the method suggested is satisfactory. This step
should be only in the depth necessary to substantiate that the equipment selected will do the job.
4. Cost savings—An evaluation of cost savings of the proposed
system should conclude the feasibility study. This is perhaps the most
difficult step in the entire study. Are savings as a result of improvements to present procedures, short of electronics, to be considered as
part of the savings to be realized from the new system? It is difficult
to put a price tag on getting financial reports three to five days earlier
than at present. The elimination of voluminous reports by "exception
reporting" is also a difficult savings to estimate. Businessmen are not
in complete agreement on how these and other indirect savings should
be evaluated.
Factors that can be more definitely evaluated include:
a. The net effect on personnel and other savings. In connection
with the review of the new procedures, an evaluation of the clerical
positions to be eliminated will be made. In addition, certain nonelectronic equipment presently being used will be released and the
sales price or monthly rental will be available as an additional saving.
Opposed to this will be the additional personnel and equipment costs
to operate the new system. The net result will often be a saving in
costs. However, until the excess positions are vacated through normal attrition of separations, retirements, etc., or employees are reassigned to other productive jobs these cost savings will not be fully
realized.
b. Acquisition costs and pay-out period can also be evaluated
with some degree of accuracy. Non-recurring costs such as the
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feasibility study, initial programming, operator and service technician
training, "debugging" and testing the programs, remodeling of building space, or the building of new or additional space, cost of record
change-over from present forms to new data form, and cost of parallel
operation during the change-over must be determined. Businessmen
are not in complete agreement on whether these costs are to be
expensed as incurred or deferred over a predetermined period.
Recurring costs such as annual rental or purchase price amortized
over expected life of each new unit of equipment, equipment maintenance costs and insurance on owned equipment, and floor space
charges must also be determined.
Most companies want to pay for their new systems installation
within four to five years. This may seem like a short period of time,
but remember, the businessman is in the position of not knowing how
rapidly technological advancements will make the entire system
obsolete.
In order to justify the equipment within this period it is often
necessary to search out ways to increase utilization. Companies who
are decentralized will usually take a look at centralization as one
means of accomplishing this goal. In some instances centralization
has benefited the companies in more ways than just by increasing
computer utilization.
Another means of justifying the equipment in a shorter period
of time might depend upon purchase rather than lease. The possibility
of technical obsolescence in computer equipment has already been
discussed. This possibility becomes more real if the equipment is
owned outright. The tax advantages to be gained as well as the rate
of return the company can obtain by using its capital in the best
alternative manner, other than investing in a computer, must also
be considered. Clear-cut decisions as to lease or purchase are difficult
in most instances.
PROGRAMMING

The most efficient electronic computers and the most carefully
worked-out systems are of little value if a competent staff is not
available to program and to operate them. A continuing increase
in the production of electronic computers has resulted in a scarcity of
qualified personnel in these categories. Because of this scarcity of
trained computer personnel, most companies select the personnel to
be used as programmers, coders, and operators from within their own
company, with help from the manufacturers or outside consultants.
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This approach has turned out to be most satisfactory, because
personnel recruited from within know the company's systems and
procedures far better than a journeyman programmer could hope to
know them. This approach has also helped to keep the salary levels
of data-processing personnel within reason. Frequently, the best
source of potential programmers is found among the members of the
accounting staff. It is no longer felt that a mathematician is required
to compile computer routines. It is felt, however, that several older
and more experienced people should be among the programming
group to add their knowledge and at the same time temper some of
the youthful enthusiasm with sound judgment.
As for training, most companies rely on the manufacturer of the
equipment for instruction in the techniques of programming, but
there can be no substitute for on-the-job experience. This training
phase may take several months.
The programming staff usually is organized into teams headed by
a veteran systems man. The size, make-up, and function of the teams
varies from company to company.
Once the programming staff has been selected and properly
trained the actual programming can be organized into six steps:
1. Input, processing, and output—An analysis of the processing
area is made to determine desired output in the form of records,
reports, etc.; organization of input data necessary to obtain the
desired output; and determination of the arithmetical and logical
operations to be performed by the computer in order to obtain the
output from the input.
2. General block diagrams—General
E D P block diagrams and
E A M flow charts for basic machine procedures are prepared defining
source documents, master records, input-output forms, and reports;
machine processes required can now be undertaken. Also, the determination of controls to be applied to assure accuracy and completeness
of source data, to provide internal control to schedule the timing for
submission of input data, and outlining machine processing schedules.
3. Management approval—Once the over-all procedure has been
developed, the approval of top management must be received in order
to assure that the output provides the information desired and that
the input is reasonable.
4. Detailed procedures—After approval has been secured, there
is the preparation of detail block diagrams, card designs, report
designs, procedure manuals, etc.
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5. Coding—The detailed block diagrams must be translated into
computer language—coding—including memory area layouts, housekeeping instructions, sub-routines, etc. In this connection, there are
now available numerous automatic coding or automatic programming
techniques that obviate the need for physically writing out the coded
instructions. These techniques reduce materially the time required to
be spent in this step.
6. "Debug" and test—The last step in programming is to "debug"
and test the coded instructions by processing them through the
computer step by step and by comparing the results with the system's
requirements. Continuity checks are also made to assure that the
results of one computer-run will be compatible with the needs of the
next run. The use of automatic coding reduces this step materially.
E Q U I P M E N T A N D ACCOMMODATIONS

The equipment and accommodations function in the master plan
includes definition of final machine specifications, decision on the
special devices and auxiliary equipment required, and arrangements
for final machine delivery and testing dates, physical location, and
electrical, air conditioning, humidity, and other accommodations.
PERSONNEL A N D TRAINING

The personnel and training function includes:
1. The training required by the electronics team, programmers,
and others engaged in developing the system and for the. temporary
help required for records transcription.
2. The training of machine operators, key punchers, and clerical
help required to staff the installation after change-over.
3. Indoctrination of the advisory group and selected department
managers and executives to promote general understanding of the
approach used and system requirements.
T R A N S C R I P T I O N O F RECORDS

The transcription-of-records function refers to the converting of
present source documents, master files, etc., to a form that can be
recognized by the computer. This form may be a punched card,
magnetic tape, paper tape, etc.
This function includes developing a procedure for transcription,
providing the staff personnel and/or making service bureau arrangements, scheduling the work so there are proper cut-offs, and arranging for master files to be ready when needed.
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CONVERSION

Conversion, the last function covered by the master plan, covers
the scheduling for change-over including phasing, parallel operations,
cut-over procedures, and the review and evaluation of first results in
each phase before the next phase is cut-over.
The phasing of the conversion can take two forms. A function at
a time can be cut-over, such as customer accounting in a public utility,
or a function such as customer accounting can be cut-over for a select
group of districts or branches and then expanded.
The conversion part of the over-all program is critical, as undue
confusion at this stage will cause a loss of confidence in the system
which may never be regained even if the problems are eventually
ironed out.
A P P L I C A T I O N IN A SPECIFIC I N D U S T R Y

Keeping in mind the techniques used by the businessman in
applying electronic computers to accounting functions, let us apply
these procedures to a particular function in a specific industry.
Customer billing in a public utility is a universal application.
Let us consider, therefore, what enters into the preparation of an
electric bill and its subsequent collection. Essentially the same steps
are required to prepare this electric bill regardless of whether the
company uses a manual system, bookkeeping machines, punched
cards, or electronics in its customer accounting function. W e will
assume in this instance that electronics is employed.
SYSTEM REQUIREMENTS

When it is considered that a typical residential electric bill is
generally under ten dollars a month, it is obvious that a utility must
have a greater amount of billing and record-keeping work per dollar
of gross income than many other types of business. Most companies
use cycle billing to give an even daily workload. Even with cycle
billing, the billing function requires a machine with large storage
capacity in which to store the pertinent data relating to each account.
Access speed to this storage is also important in order to keep this
data current. The ability to print the bills at high speeds is most
advantageous if the full capabilities of the computer are to be realized.
A review of a customer accounting system that would be about
ideal will provide some perspective on this point. What features
might be included in such a system?
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1. The meter reading would be recorded by mark-sense on either
a single-month or multiple-month reading card.
2. The amount of the bill would be automatically computed,
including mechanized computation of final bills. Consumption would
be verified for reasonableness in a high-low check or automatically
estimated when necessary. Exception routines, such as prorate bills,
would be handled mechanically.
3. The bill would then be printed using a high-speed printer.
4. There would also be the preparation of control reports on
billing, revenue, types of charges, accounts-receivable agings, etc.
5. Upon receipt of remittance accompanied by the customer's
stub, the posting of cash would be made mechanically to update
accounts receivable and provide automatic maintenance of route
controls.
6. In order to satisfy field requirements for servicing customers,
a customer history card showing monthly billings would also be
prepared.
7. The system would also include the preparation of collection
history cards for credit and collection follow-up.
8. The status of each customer's installation would be maintained on pre-punched and interpreted service history records. This
record would show the meter number, number of dials, customer's
name, and record of service.
SELECTION OF E Q U I P M E N T

Now that the system requirements have been determined, how
is the proper equipment selected for the job? Since we are concerned
with a public utility, let us consider the number of customers to be
billed each month. Generally, a company should have approximately
200,000 bills per month to warrant consideration of a medium-scale
electronic system. The upper limit for the customer accounting function alone on a single-shift basis is around 400,000 bills per month.
In the case of the company with only 200,000 bills, electronics
will prove economically feasible provided sufficient savings result
from the use of the extra machine-time found to be available. The
final decision thereby hinges on the applications other than customer
accounting.
Rental of a medium-scale electronic system ranges from $3,500 to
$12,000 a month and their purchase-cost from $200,000 to over
$300,000 for a workable combination of equipment.
The next systems plateau beyond a medium-scale electronic system is not necessarily a large-scale electronic system but may be
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represented by two or more medium-scale systems. This plateau
comes up for consideration at around 400,000-500,000 customers.
The decision to select a multiple-medium-scale set-up or a largescale system depends upon whether the problem is one of processing a
greater volume of the same type of work, such as billing more customers, or expanding into other applications, such as engineering.
The top plateau is represented by the large-scale electronic
systems which come in for consideration at from 400,000 customers
upwards.
Rental of a large-scale electronic system ranges from $20,000 to
$40,000 or more, a month. The purchase price of a typical system is
in the neighborhood of two million dollars.
PROGRAMMING

Once the choice of equipment has been made and the order
placed, it becomes necessary to assemble the programming staff. In
the case of a medium-scale computer this probably requires not over
a half dozen persons during the ten- to twelve-month period that
elapse until the equipment is received.
However, where a large-scale computer is concerned, it is not
unusual for up to thirty persons to be required in programming the
customer-accounting function. The size of the staff will vary during the twelve to twenty months that elapse until the equipment is
received. Two large public utilities have stated that the equivalent
of fifty man-years was required to program for their particular applications.
It is now recognized that the need for skilled programmers does
not end when the various accounting functions selected for mechanization have been converted. The two companies referred to previously, foresee a permanent programming staff of from fifteen to twenty
persons to reprogram and maintain the initial program.
CONVERSION

Simultaneously with programming for the computer, the company is also readying the site where the equipment is to be installed.
The cost of such site preparation will vary with each company but
it is not unusual for the total cost to exceed fifty thousand dollars.
The actual conversion, including transcription of records, parallel
operation and cut-over procedures, will depend on the company and
the caliber of personnel concerned. Most public utilities choose to
phase-in the new system over a period of several months. The length
of time required generally depends on the number of divisions in the
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company, whether operations are centralized or decentralized, operations, whether punched cards were previously used, etc. Two companies, each with slightly over a million customers, required a period
of ten months and twenty months, respectively, to completely cutover.
CONCLUSION

The development of the electronic computer has required the
businessman to develop techniques to assess the value of this new
tool when applied to the processing of accounting data. These techniques are used in the feasibility study, programming, selection of
equipment and accommodations, selection and training of personnel,
transcription of records, and the conversion process.
The true cost savings resulting from a computer installation
cannot be evaluated from a dollar-and-cents standpoint alone. However, the consensus seems to be that most medium-scale systems are
paying their own way and some are producing moderate net savings.
Certain industries such as public utilities, insurance companies,
etc., are also realizing moderate net savings from the large-scale systems. However, with the exception of these specific industries, the
prevailing answer with regard to the large-scale systems seems to be
"not yet."
There can be no doubt, however, that the computers are more
versatile than anything heretofore offered for processing accounting
data. Companies are now learning how to realize the maximum
potential of the machines, and soon there will be very few valid reasons for the businessman to shy away from consideration of the use
of electronic computers in business.
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